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The foHo wi ng ahxhj n E * a i prepared by the Chi i f in j n of the (Rid Hi v wy CommJ t tee, 
a l [ ht retjuett of the F x t£ul\ vc Coni fllium, is «|fi bu fc to erne of the most brilliint expert- 
Rirnteri lei etauic&E artd radio phenomena on the occasion of the IQOlh anniversary of 
tirt tosFili. —a/tor 


T HIS YEAR 1956 marks the Centennial of the 
birih of Nikola Tesla, acclaimed by some as the 
world's greatest electrician of his day. He was one 
of those particularly pitied with a generous number of 
talent* These included an encyclopaedic grasp of many 
fields of learning, an easy familiarity with several lan¬ 
guages, thoroughness in thy treatment of technical 
matters, the ability to lecture with tutorial facility, the 
writing of poems in more than a single tongue and the 
vision to create concepts in the applied sciences so far 
beyond the times that many years elapsed before in¬ 
strumentalities became available so that they could be 
put to use, 

TV&liVs mind strode boldly ahead of current thinking, 
ft was unfettered by the restrictions that blocked the 
efforts of others, and would blithely leap over these re¬ 
strictions starting afresh with new ideas aimed to 
aclui-w a visionary end result on the road to which he 
would fruitter-ofdarily indicate how important hurdles 
were to 1* conquered, whether or not the means for 
doing jo were available. 

Our existing Industrial era would cease to function 
w ithout Tesla's first and greatest contributions, Mi? en¬ 
try ,ia a young man uilo the electrical era came when 
tlic future of electric power was in chaos and engineers 
*rr*‘ sue dilating ns to whether the use of direct current 
shouldVoiillriue or altcrn.iting current should be made 
the standard. Direct current could be transmitted only 
a very short distance, but was suitable for running 
■ motors; whereas alternating current could be trans¬ 
mitted afar, but efficient motors for using it were non¬ 
existent. His brilliant invention of the rotating electric 
field, making possible the very simple corn mutator less, 
non synch run on s, polyphase induction motor which re¬ 
quired alternating current but eliminated the troublu- 
sonie and costly brushes and commutators necessary for 
direct current use. cm the Gordian knot and estab¬ 
lished a need lor the universal avail ability of polyphase 
power. The Tesla system was adopted for the first 
power plant at Niagara Falls, completed in IS95, which 
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ushered in I lie era of polyphase power transmission, 
I odny our vast power network i^ receiving energy from 
this original plant together with energy from (he re¬ 
cently completed first atomic-energy generating facility. 

An early important application of electricity was for 
street lighting, and Tesla devoted himself to improving 
arc lighting which, with normal alternating current 
power, produced an objectionable hum, He accordingly 
became interested in high frequency electric currents 
and, for the rest of his life, devoted himself primarily to 
experimenting with them, Berta in 1887 first demon¬ 
strated the existence of electromagnetic waves, using 
for the source of high frequency power the relatively 
feeble oscillatory spark discharges of condensers, Tesla's 
lofty aspirations required high frequency power on a 
vast scale and at very high voltages. In IgjSH he pro¬ 
duced a rotating alternator having J584 pole* and an 
output frequency of 10,0011 cycles per second, followed 
by other machines developing up to 25,000 cycles per 
second. Tesla believed that undamped current genera¬ 
tion was Very important, buL he was a quarter of a cen¬ 
tury ahead of the liincs, as this method did not come 
into practical use until after 1910 , His early models 
used the inductor principle with stationary coils, which 
was the arrangement used for the huge commercial ma¬ 
chines subsequently built for radio communication. 

Rotating machines could not provide the high fre¬ 
quencies and voltages Tesla wanted, so he utilized 
principles that, he slated in hia famous lectures, were 
well-known to electricians, such as tuned circuits, in¬ 
duction coib, and oscillatory spark circuits, which he 
combined with an oscillation transformer to create the 
spectacular luminous Jlnming ,irc discharge effects that 
brought hin name to wide fame. He explained and 
demonstrated this apparatus and high frequency phe¬ 
nomena in a series of brilliant lectures, the first in 1891 
before the American Institute of Electrical Engineers in 
New 1 York, the second in 1892 before the Institution of 
Electrical Engineers arid the Royal Institution in Lon¬ 
don, the Sociftd Internationale Frangai.se des Electric¬ 
ians and the Soci£i6 Franfaise de Physique in Paris, and 
the third in 1893 before the Fr ankl in Institute in Phi la- 
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aM ,‘ l "c N * ,it>,,al Kltctrie L: Kt>' Amoc lotion in 

1'T Tesla'sgalloping rainf) trav . 

'r‘ ,h * *? mn ol “*'»><« thinking including ,«ecu- 
tl “ trkil1 nalure of structure of mat- 
,ir h * had iir > exhibit at the Chu 

* Fai f in waa only □ matter of a 

. r of > <Mrs wht " P^cutuMy Lvrry technical nrhool 
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,1 u u TT ° [ “« 1 tii> Rson high frequency 

rr S cnr,;h by both *.. and student., was C JJZ 

Tesla, revelations and accomplighmenL, encom- 

P ' 1S f", ‘ * ld * «*n««y n! subjects. Early in 1HW he de- 
’’inbed how met.ll and dielectrics could be heated j„ the 
Js of s P* f w || y designed high frequency coils, fore 
cast,„g the commercial high frequency furnace And the 
presrnt day dielectric heating industry. Experimenting 
himself, he demonstrated the effect of high Ere 
quency currents on the human body, a technique now 
cal ed diathermy. Prior to 1WJ. s ,, lrl ing whw# a 

‘ !,am k ' !t f ■ >* farther developed vacuum 

J "* 1 P’ l , llh ‘ d ,ubc * adopting special types of g| a « , lnd 
rn.iiuiK them with phosphors. He bent these luminous 
tulu-s lu fit a room or to form words. Long after, neon 
^ riS still tangvr after, flufl. re «cnt Umm 

^crumtreduced 1 csln nnce commeiuud that the wly 
to efficiently conduct high frequency .torrent, was by 
using a cable made up of many insulated small wires 
but he observed such material was not available In 

drnVr Untler ,ht ol Litsen- 

draht. One of the novelties he predicted was the use of 

Cheap, synchronous electric clock, cm a world-wide 

F*™ , h .' jh-tnonslrated such clock, at the World's 

•tir in 1ft JJ He saul that the future of aviation then 

—«*’« ««P< for hideous, depended on the do 
vdopment and use of aluminum It m„ sl he rcrrc m. 

..red that aluminum then was scarce and expensive to 

Wil *" E 1 a material with the ad¬ 

vent ol the Cheap artel plentiful electric power needed 

for rhe reduction of if, ore Thus the aviation Indus rv 
of today owes a substantial heritage to this unconvc, 

't; disclosures in his early £. 

res, and patents on the generation of high frequency 
currents. described devices which became imL^ 

series wark lios at '“o’ 1 ’ 1 '' ™' ary »P» and 

m? ; * r ka( " r" h S " U *fw(n K » became basic ek- 

r," e w,r .. . 

l eda-s versatility in creating uses for high frequency 
currents caused him. i„ his Kcbruary, mi lectuto to 
forecast the possibility of transmitting power through 
sp.u c without die use ol conducting wires In that same 

elect I*' f ' Vii ' iam <r “ k - ■ predict ion**at 

I Icctromagnctic waves in space would be used for 

he u« f f" y ‘?T nblillt ,1,r0U(!h 5 P a « without 
tin use of wires. I esla s concept was to disturb the ,-ke. 

~‘ C of «w e.vnh. setting up standing 

wave, on Its whote surface by exciting it with high (J. 
quency power and then taking off power anywhere that 
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wave amplitude was present While Crookes did no 

mkrirZTl'i: TpSk ***** with hi, 

h l Vi M 1 ', Cl " arWf *"‘*""™«.mwclcd to 
h V, t with wires (or both transmission and recer- 

titm. and pointed out the importance of applying lhe 
principle of electrical rewnance to these arrangement, 
even making their tuning variable. 

In 1896 he conducted experimeoi, resulting i„ the 
™ 25 m;l ' s '<>=■ Hudton Kiver 

nud Ilk ,?I "’"‘TT wav “ <« receiving system 

which U3<! ®f vibrating contacts. 

jt V T !‘ lter W "" e thc ««P‘«d practice until 
[ r ~' Cl ; nn ° ,hC h ' tcft,d > "' beat note method 
ir - ii i he demonstrated and patented a radio con- 
trolled vessel, the forerunner of the present-day guided 
lussile. For this purpose lie stated that “any waves im¬ 
pulses, Or radiations which arc received through' the 
earth, water, Or atmosphere could be uwd’ and that 
vessels or vehicles of any suitable kind may be used as 
ife'.despatch or p.lot boats, or the like, or lor carrying 
trs, packages provisions, instruments, objects, or 
mater,.,Is of any description, for establishing communi- 
cation with inaccessible regions and exploring the con- 
dit'on, existing in the same, for killing or capturing 

scientific^ ‘ • r arin ’ alS ° f ' hc a "" mhef 

kich iitic. or commercial purp^sj but the 

pMU-vi- value o i my in von I ion u-ill result from Sts e f, 

Ttu u V un warfare ami armaments, for bv reason of its 

^rt.un and unlimited destructive^.* w j|j teil(| to 

maimairl P* a ce amoas na- 

, At , [f3r ! urn ° r th « century Tesla talked about 
° l)f ®^^caBting snylnp: “J no cloubt (b ., t k w j„ 

[W ™ enliRhtcHiuf- the mnsM& par . 

ijcuLrly m still Uncivilized enun tries and less accessible 

^ '2n ZV ir Wt " add m " ltTi;,ll >' safety, 

T', 1 n , d »n*ettwnce t and mainirnancr of 

7ZZ lr'rT th * «* a -mhii ul 

v a Ml t W l‘ Ch arc c ®P" ble of transmitting indU 
eirtli r lT* ,hc confine, of the 

, ' hen, f wil ! b,: preferably loeatcl near some 

, k ", ° f and the new, it re- 

s 7 h “ A 8 ". 1 ' dla '"’' 1 "' i “ ,,f fl adwd to all points 

PI hlobc. A cheap and simple device, which might 
be carried ,n one’, pocket, may then be j^p 

or inch " ^ T l<1,ld ’ ; " ld " Wil1 r “‘ ord llle world's news 
or such special messages as may be intended lor it.” 

shit » ™.r“ ra , , by indi “ li "ff possibility of 
v hourm,, oui a pulsed o,ncent rated ray of very hi K h 

po;ve, vibrating at the tremendous frequency of mil- 

mu, of times per second and then intercepting it after 

■cmK reflected from a hidden object and displaying this 

eflected ray on a fluorescent screen, ’f he mean, ,* J. 

r ‘ t,eW SPVW » l <°nccpis «erc not develop'd 

uiuif twenty years or ntiTfu Liter. 

uly^xcd dream of causing the whole terrestrial 

f tteur-o '’‘'J **'**«* e! 'SW<* a great deal of his 

. on. He made extensive experiments at Colorado 
Spring* in 1899 where he produced artificial lightning 
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ci.ihljts MS leet long* Later he coijsiruucd n 

J,kr ' Ui **' T 011 E =-1.»iid surmounted bv a 70-fom 

trwud sphere which was m be wiled by miHions of high 
rr. : ,LK.™y win. for braadcauing Icfegropby, .perch. 
^Mon, .hkJ prtwer, but it was never completed. Tesla + a 
indefatigable strivings to implement his apparently un* 
, r vis'Snnry concept did not succeed. He neg- 
cctcd to leave behind any dear record of conclusions 
from the ( olorndo experiments and other subsequent 
work. Unfortunately he was severely handicapped in 
later years because of ’lack of funds, not only for expert- 
mejituiit. but also for personal living A friend once 
wr<ue of Tesla that the goddesses of Fame and Fortune 

are capricious, one of them having smiled on him but 
noi line other 

IchJ.l rh.irncicriNcieally Mvmcd indifferent toward the 
commercial application of his ideas, preferring to follow 
eIu.' lure of new challenges. Si net- his haste objective after 
about 1893 was directed towards producing a world* 
widr series of grandiose electrical effects, the many 
ideas and items of apparatus which he produced were 
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left for niher* « Q pj r fc - m d embody for less ambitious 
mi more practical ptirpOMs. For ihi* reason Tesla's in- 
luem e on the development of radio was known lo but a 
limited number of people, A few eminent persons who 
attended or read his lectures during the 18*70 decade 
were inspired by his revtl.itions and some others who 
later delved into the backgrounds of the art. became 
aware of the pioneering import of his contributions. 

Far ahead of his time, mistaken as a dreamer hy his 
contemporaries, 1 esla stands Out as not only a great in 
ventor but. particularly in the field of radio, as the 
great teacher. His early uncanny insight into alternate 
m K current phenomena enabled him. perhaps more than 
any other, to create by hiy widespread lectures and 
demonstrations an intelligent understanding of them 
mid inspired others not yet acquainted with this almost 
Unknown field of learning, editing their interest in muk- 
mg improvements and practical applications. Many 
developments generally attributed to others had their 
genesis in the trail-hiding teachings of this pioneer 
genius. 
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I X'TRODUCTf QW 

I P T° «Jl* ‘" <v|, ' i< ’ n '"■“’V *“« -, S 0. the aim 0 f 

1 the rhiko color television development program 
h.« l.rmi to product n color television display in 
'.Inch the picture lithe anil its eternal beam-eontrollinv 
pans arc as simple ns possible. Most other color display 
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systems are based either on the premise that each ot 
several color phosphors is excited by j ts own electron 
beam while hcniB protected from the other beams bv 
median teal or dec trq niceban leaf means, or, alternately 
that a Single electron beam is directed to several color 
phosphors by electromechanical means. These types of 
display require a mechanical structure within the tube 
and present problems in registration or focus, or both. 

i he beam-indexing system is brad on the premise 
tliat a single eleclron beam can he used tq cxcile the 
several color phosphors without auxiliary robr delict- 
non or beam shadowing. Instead of forcing the beam 
to land on a particular phosphor, the beam can be passed 
over all tolar phosphors in rapid succession and rrtodu- 
IeiIvlI in accordance with its position to produce the 
required color. Opera ion in accordance with this prin¬ 
ciple requires an indexing system to provide information 
concerning the whereabouts ol the writing beam and a 
modulating system lo provide the required beam modu¬ 
lation, The beam-indexing display system avoids the 
mechanical and registrational problems of other color 




